k-space polarimetry
A modified inverted optical microscope (Ti-U, Nikon) was used for excitation and collection of the measured scattering profile of our multi-resonant antennas. The collected light was then sent to an imaging spectrograph (Acton SP2358, Princeton Instruments) connected to a CCD camera (PIXIS 256E, Princeton Instruments). As presented in Figure S1a , k-space images were collected using a 50x objective [TU Plan Fluor, numerical aperture (NA) of 0.8, Nikon]. A spatial filter with a minimum diameter of 1 mm was introduced after the microscope to isolate the structure of interest and a 60 mm Fourier lens was used to project the back aperture of the objective onto the entrance slit of the imaging spectrograph. The k-space color maps were recorded using a fully opened slit and zero dispersion. Angle-resolved polarimetry images were obtained by introducing a quarter-wave plate and a linear polarization analyzer after the collection objectives in the doubleturret of the inverted microscope, using home-built filter-cubes.
Figure S1b-g shows the k-scape polarimetry maps of a rectangular structure with Λ1 = 515 nm and Λ2 = 635 nm under illumination with λ = 550 nm light. The degree of linear and circular polarization were calculated as DLP = (S1 2 + S2 2 ) 1/2 / S0 and DCP = |S3| / S0 respectively, where S0, S1, S2, and S3 are the Stokes parameters. S0 describes the total intensity of the beam, S1 describes the preponderance of linear horizontal polarization (LHP) with respect to linear vertical polarization (LVP) (S1 = LHP -LVP), S2 describes the preponderance of light linearly polarized at 45° (L+45P) over the one polarized at -45° (L-45P) (S2 = L+45P -L-45P) and S3 quantifies the preponderance of right-handed circularly polarized (RCP) light over left-handed circularly polarized (LCP) light (S3 = RCP-LCP). 1 The total degree of polarization was calculated as DP = shown in Figure 1a of the main text. The optical excitation wavelength was λ = 550 nm.
Octagonal multi-resonant antennas
Concentric octagons were patterned using focused-ion-beam milling on single-crystalline Ag films as described in the main text. Figure S2a ,b show scanning electron micrographs of the antenna at different magnifications. This multi-resonant structure presents four different periodicities (Λ1 = 462 nm, Λ2 = 515 nm, Λ3 = 570 nm, and Λ4 = 628 nm) around the central aperture, designed to be resonant with λ1 = 500 nm, λ2 = 550 nm, λ3 = 600 nm, and λ4 = 650 nm.
As discussed in the main text for the case of a rectangular and hexagonal antenna, k-space maps can be obtained for the four different resonant colors using unpolarized excitation (Figure S2c-f).
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As shown in Figure S2g -j, the beaming conditions for the four different wavelengths can be isolated using four different polarization orientations of the output analyzer. 
Optimization of total number of grooves
The number of grooves that surround the central nano-aperture in a bull's-eye antenna can significantly affect its transmission performances. It has been shown that an increase in the number of grooves can lead to higher transmission enhancements if the propagation lengths of the surface plasmons are sufficiently long. 2 To determine an efficient design of our structure with respect to this parameter, we investigated multi-resonant antennas with an increasing number of grooves.
In Figure S3a -d, we report the k-space images of 600 nm light with a 10 nm bandwidth transmitted through such antennas. In Figure S3e -h we report intensity line traces extracted along the green markers of Figure is the divergence that we would obtain when exciting the structure with monochromatic light at 650 nm (see green line in Figure S4b ). In real applications, this minimum divergence will be a function of the spectral bandwidth of the incident light. For example, for the transmission measurements using 650 +/-5 nm illumination, a small broadening of the divergence is observed (see blue line in Figure S4b ). 
Low-NA transmission measurements
Transmission measurements of rectangular, hexagonal, and octagonal bull's-eye structures were performed with the setup of Figure S1 . For this type of measurement, as in Figure 4 , the high numerical aperture used for k-space measurements is substituted with a low NA of 0.06. The collected light is dispersed and analyzed using the spectrometer and CCD camera of Figure S1 .
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The obtained spectral transmission data is normalized by the transmission through a single hole.
The different polarization components can be selected by introducing a linear polarization analyzer after the collection objective ( Figure S5b ). 
Selectivity and efficiency
To achieve high spectral selectivity in our polarization-resolved spectroscopy scheme it is necessary that for every scattered color only a single polarization orientation is collected within the acceptance cone determined by the NA of the objective. Therefore, different polarization components originating from non-resonant axes need to be scattered into larger far-field angles, outside the acceptance cone. By minimizing the collection cone of the objective (NA = 0.06, corresponding to a collection cone of 6.8°), we apply narrowband angular filtering of scattered emission to minimize non-resonant contributions to the signal. Naturally, applying such strict angular filtering reduces the collection efficiency of the emission. In the following, we discuss the selectivity-sensitivity tradeoff of our method. Figure S6c ). For the broader QD emission ( Figure S6b ), a slightly larger FWHM of ±2.8° is measured (orange line in Figure   S6c ). To quantify the collection efficiency, we integrate the intensity within the NA = 0.06 collection cone of the k-space map and compare it to the full emission profile for NA = 0.8. We find that a modest 3-5% of the emission is collected. It is important to note though, that thanks to our resonant out-coupling this collection efficiency is around an order of magnitude higher than the case for an aperture without antenna. Therefore, despite rejecting a large part of the emission pattern through our angular filtering with a small NA, the resonant out-coupling helps to improve light collection, with a divergence well within the collection cone of the objective. 
Simulations
Comsol Multiphysics 5.2a was used to obtain near-and far-field calculations of the multiresonant bull's eye structures. Taking advantage of the symmetry around the x and y axis, modeling of rectangular bull's eyes can be efficiently performed using only a quarter of the structure's geometry and therefore reducing significantly the required processing power. The geometry 
Quantum-dot synthesis and measurements
Chemicals: Cadmium oxide (CdO, 99.999%) was purchased from Strem Chemicals. ndodecylphosphonic acid (DDPA, 98%) was purchased from Epsilon Chimie. Reiss et al. 6, 7 The synthesis of core/shell CdSe/CdZnS dots was performed according to the method of Boldt et al. 4 4 monolayers (ML) of CdS and 2 ML of ZnS were grown on CdSe cores with a 4.1 nm and 2.8 nm diameter to yield red-and orange-emitting core/shell dots, respectively. For greenemitting core/shell dots, 2ML of CdS and 2 ML of ZnS were grown on CdSe cores with a 2.4 nm diameter. The required precursor amounts were estimated considering the core size and desired shell thickness (each CdS shell and each ZnS shell increased the radius by 0.337 and 0.312 nm, respectively). The resulting nanocrystals were precipitated from the crude solution using acetone and small amounts of ethanol. The bright precipitate was dispersed in hexane and washed with acetone and ethanol. The nanocrystals were collected after centrifugation at 4000 rpm (2147 g) for 10 minutes. This step was repeated three times. The final product was dispersed in hexane and stored in the dark until used.
Measurements: k-space maps of the fluorescence from quantum-dots coupled to multiresonant rectangular and hexagonal antennas were recorded using a 488 nm continuous wave (CW) laser excitation (OBIS, Coherent) and high-NA collection optics. The fluorescence data in Figure   5 of the main text was instead collected using the low-NA measurement setup shown in Figure   S9c 
